Injury severity differentially affects short- and long-term neuroendocrine outcomes of traumatic brain injury.
Having reported that traumatic brain injury (TBI), produced by moderate lateral controlled cortical impact (CCI), causes long-term dysregulation of the neuroendocrine stress response, the aim of this study was to assess short- and long-term effects of both moderate and mild CCI on stress-induced hypothalamic-pituitary-adrenal (HPA) function. TBI was induced to the left parietal cortex in adult male rats with a pneumatic piston, at two different impact velocities and compression depths to produce either a moderate or mild CCI. Controls underwent sham surgery without injury. Commencing at one week after recovery from surgery, rats were exposed to stressors: 30-min restraint (days 7, 34, and 70) or 15-min forced swim (days 21 and 54). Tail vein blood was analyzed for corticosterone (CORT) content by radioimmunoassay. On days 7 and 21, the stress-induced HPA responses were significantly attenuated by both mild and moderate CCI. Significant attenuation of the CORT response to stress persisted through day 70 after moderate CCI. In contrast, stress-induced CORT levels on days 34, 54, and 70 were significantly enhanced after mild CCI. Differential effects of injury severity were also observed on motor function in a forelimb test on post-injury day 12 and on cortical lesion volume and hippocampal cell loss at day 70, but not on working memory in a radial maze on day 15. The differing short- and long-term stress-induced HPA responses may be mediated by differential effects of moderate and mild CCI on the efficiency of glucocorticoid negative feedback or signaling among hypothalamic and extrahypothalamic components of the neuroendocrine stress-response system.